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DETAILED ACTION 

Response to Amendment 

Amendments filed 01/03/2008 have been entered. 

Claim Objections 

Claim 1 is objected to because of the following informalities: In claim 1, line 7; 
the phrase "data on based on", was claimed perhaps - - data based on - - was meant 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schneider et al. (Coherent Scatter Computed Tomography Applying a Fan-Beam 
Geometry) and Sakaida (US 2002/0085671 ) in view of Sasada (US 7,248,726). 

With regards to claims 1, 6, 9, and 10 , Schneider et al. disclose a method of 
reconstructing coherent scatter computed tomography data of an object of interest, the 
method comprising the acts of: acquiring attenuation data of the object of interest from 
primary radiation transmitted through the object of interest (pg 754 Line 5); performing a 
beam hardening compensation of scatter radiation data based on the acquired 
attenuation data (pg 754 Line 5-6); wherein the scatter radiation data is based on 
scatter radiation scattered from the object of interest (pg 754 Abs.); and reconstructing 
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the coherent scatter computed tomography data by using the compensated scatter 
radiation data (Abs.; pg 754 Line 11). Schneider et al. disclose a method comprising: 
simulations using phantoms for various materials (pg 755 Lines 1-2; pg 755 Line 10); 
scatter projections for different energies weighted with intensity and energy dependent 
attenuation (pg 757 Lines 22-23); and scaling due to beam hardening to agree with 
input peak positions and using a mean energy value depending on a traversed object 
thickness and a spectral intensity distribution function (pg 757 Lines 34-35; Fig. 2-Fig. 
4). Schneider et al. fail to explicitly teach a method further comprising: performing beam 
hardening compensation of scatter radiation data based on an energy shift of an 
equivalent object 

Sakaida teaches a method comprising performing a beam hardening 
compensation [0017] of scatter radiation data on based on the acquired attenuation 
data and based on an energy shift of an equivalent object equivalent to the object of 
interest [0076]. It would have been obvious to one of ordinary skill in the art, at the time 
of invention to modify the invention of Schneider et al. to include the features of 
Sakaida. One would have been motivated to make such a modification to improve 
image quality as taught by Sakaida [0024]. 

Moreover, Sasada teaches a method comprising an energy subtraction process 
and image density shift quantity over the entire area and is calculated in accordance 
with other parameters concerning image density shift quantity and the adverse effects of 
beam hardening phenomenon and scattering are capable of being suppressed (Col. 10 
Lines 45-55). It would have been obvious to one of ordinary skill in the art, at the time 



Application/Control Number: 10/598,835 Page 4 

Art Unit: 2882 

of invention to modify the invention of Schneider et al. to include the features of Sasada. 
One would have been motivated to make such a modification to improve image quality 
as taught by Sasada (Col. 4 Lines 45-50). 

With regards to claims 2 and 7 , Schneider et al. as modified above disclose a 
method comprising a step wherein the energy shift occurring with the equivalent object 
caused by a the beam hardening effect is known (pg 757 Line 12 and 20-26; Fig. 2). 

With regards to claim 3 , Schneider et al. as modified above disclose a method 
comprising the acts of: determining a mean attenuation caused by the object of interest 
based on the attenuation data (pg 757 Line 29); 

determining an equivalent thickness of a pre-selected material of the equivalent object 
based on the mean attenuation (pg 757 Line 12 and 20-26; Fig. 2); 
determining the energy shift based on the equivalent thickness of the pre-selected 
material; and compensating the scatter radiation data by using the energy shift (pg 757 
Lines 34-35). 

With regards to claim 4 , Schneider et al. as modified above disclose a method 
further comprising the acts of: reconstructing a volume data set comprising absorption 
coefficients of the object of interest (Abs.; pg 754 Line 11); determining radiation spectra 
for scattered photons of the scatter radiation [0017 Sakaida]; determining mean 
energies of the scattered photons based on the radiation spectra; and performing a 
reconstruction of the coherent scatter computed tomography data by using the mean 
energies (pg 758 Lines 28-29). 
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With regards to claims 5 and 8 , Schneider et al. as modified above disclose a 
method further comprising the acts of determining, based on the attenuation data, a 
material which is located on a path of a scattered photon of the scatter radiation in the 
object of interest (pg 754 Line 6; pg 754 Lines 8-10); determining a mean energy of the 
scattered photon using an absorption spectrum of the material; and using the mean 
energy for the reconstruction (pg 758 Lines 28-29). 

With regards to claims 11, 12, 13, and 14 , Schiender et al. as modified above 
disclose a method comprising a step wherein the performing act includes correcting 
energy of the scatter radiation by the energy shift of the equivalent object [0076 
Sakaida]. 

Response to Arguments 

Applicant's arguments with respect to claims 1 , 6, 9, and 10 have been 
considered but are moot in view of the new ground(s) of rejection. 

Independent claims 1, 6, 9, and 10, now contain: performing beam hardening 
compensation of scatter correction radiation data based on an energy shift of an 
equivalent object equivalent to the object of interest. 

New dependent claims 11-14 have been added. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following patents are cited to further show: 
Casteele etal. (NPL) 

• An Energy-based beam hardening model in tomography 
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Du et al. (US 7,065,234) 



(382/131) 



• Scatter and Beam hardening correction 



Elbakri etal. (US 6,507,633) 



(378/8) 



• Attenuation coefficient is energy dependent and the X-ray beam is 
polyenergetic. Beam hardening is a process whereby the average energy 
of the X-ray beam increases as the beam propagates through a material. 
This increase in average energy is a direct consequence of the energy 
dependence of the attenuation coefficient (Col. 2 Lines 25-35) 

• Measurements can be combined with analytic models for scatter that 
depend on the energy of the radiation used and the volume of scattering 
material and system geometry (Col. 21 Lines 1-42) 

Fivezetal. (US 5,602,895) (378/98.4) 

• Estimation of the scattered component and the effect of beam hardening 

• Influence of beam hardening on a factor is larger when the spectrum is 
broader. The materials in an object cause the spectrum to shift to higher 
mean energies (Col. 17 Lines10-23) 

Takeo (US 6,075,877) (382/130) 

• Subtraction process is carried out in accordance with predetermined 
parameters and on image signal components of the radiation image 
signals, which image signal components represent corresponding picture 
elements in the radiation images, and a desired tissue pattern is thereby 
extracted or emphasized. The values of the parameters are altered in 
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accordance with a thickness of the object, and adverse effects of a beam 
hardening phenomenon and scattering of radiation are thereby reduced 
(Abs.) 

• As the radiation passes through the object, the energy distribution of the 
radiation shifts to the high energy side as a whole - such phenomenon is 
referred to as beam hardening (Col. 3 Lines 55-60) 

Macovski (US 3,965,358) (250/369) 

• Energy spectral analysis 

• Various regions of the energy spectrum are separately counted in order to 
provide an accurate reconstruction of the cross-sectional density (Abs.) 

Solomon et al. (US 6,157,703) (378/158) 

• Beam Hardening filter 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ALEXANDER H. TANINGCO whose telephone number 
is (571)272-8048. The examiner can normally be reached on Mon-Fri 8:00-4:30 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ed Glick can be reached on (571) 272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Alexander H Taningco/ 
Examiner, Art Unit 2882 



/Courtney Thomas/ 

Primary Examiner, Art Unit 2882 



